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(54) METALUC SUPERRNE PARTICLE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide metallic superfine particles a combined metallic superfine 
particles, which are capable of being applied for various field of research and industry and are pure, 
uniformly sized and powdery, and inorganic and high molecular materials having the metallic superfine 
particles and the combined metallic superfine particles present in the inside and on the surface. 
SOLUTION: The metallic superfine particles and the combined superfine particles are obtained by allowing 
at least one or more kinds of transition metal ions to react with an organic compound having an ethylene 
group and/or acetylene group such as an acetylene glycol based nonionic surfactant in solution (a solvent 
is water and an organic compound) or in an inorganic and a high molecular matrix and on the surface of 
them. The acetylene glycol based nonionic surfactant is desirably a.a'-[2.4,7,9— tetramethyl-5-undecene- 
4,7-diyl]bis[Q)- hydroxy-polyoxyethylene]. 
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[ifjj?:^ 1 } mm. (mmitPkii^iFmmt-^w *-c. 
'>^<t<bi mm. xit 2 9ma±(o^^m 

[ii*312 ] JSIE*!^ h 'J h 'J 

f :^«M-Cff tons C i (c J: 1 tB*g 

[W*:«3 ] -7 h V e'j:^*s;f:i;x^u>. ^y^'af lo 

Jl5i}<y>f5F. 'f:f>3£^«J!l (Nafion>5:i') . 

Y. La Ac). ^UlyWcMCJi, Zr, Hf). 
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c;fiHiS7c^(Qi,Aq, Au)*i6nc4gfJ:«3 a!«nfci»*« 30 
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^^y-YS F. >f:i->3^ffiBi (Nafion/j:i') . imM 

[iS3}?Jll 1 ] vF y v^7.ifiiy^)t> (£31) . -i- 

«3il«ia:^ci>©5:Mi^i O-CfPSSIa/cililgv F y 5* 5- 

[iS*3li 2] 2^^«-^s^>*5;:^*>i?■i'AK57c^(s 
c, Y, La Ac). 9^^'>]^^CT1, Zr, Hf)> >'^':^i^■^;A 
;^SCV, lvb,Ta). i'OAl^SCCr, Ma, W), 
>ig57C^CMn, Tc, Re). l*gl7n*(Fe, Ru,Os). n>»fJl/ 

HSot^CCo. Rh. Ir). --^^rjUiSOT^CNi. Pd. Pt). 

RO'l@;^7cl^Ccu ,Aq , Au)i{P e>^c SSf J: oatftifcit* 

[3»*Jir4] r-fe5=-U>yy3--'b^#^l':t>ttf^ffl 
ffittSU** a, a -[2.4.7. 9-7^ F ^ ^ ;l'-5-'> > 7=H2 > 

[0 00 1 ] 

[0 00 2 ] 

[0003] ^mmmi^^. ^^xm. itmnim. m 
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[0004] a!*©^fi{gf&^. feSC^SS^^M 

•rS^ft. C2) ^-^^^^^IS^-KStcS^. Sfc 
[0005] CI ■c^^iJJi^^g^ffli^ M 

[0 00 6] 
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[0 00 7 ] 
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■7 h >; i';:^ttiRy^/X(*K-7 h 'J i';^affi-cif*5n 

sci{cj:»)»e»ni ( 1 ) <D^mmdm.^m^. 

jJi';*-.-J<^- spy 
rs ^y-^sF. jKy trj^-;uT;i'3-^i'. d<yi^ 
r-iL-i^n-^-r F. y vimm. ■bfiyu--:^?^^^^. 
y «ittf- y y T 5 F . ^*Si;}< y w 5 

F. 'r:4->3m^Jll (Nafion), ^«i«:9^©TJl/4^> 

<fc 9 ^antci><D^mmt Lnm^titc^^-^ f y 

f i'xr*^) ( 2 ) ©^aaSi&^©MS. (4 ) ^ F 
^)v9%ifiiy^}ti (531) . z.^.-iivT.. i)=y7^. t>S 

pss> scx!fi±3&^6^c^afct«5a«n/c«>©^ii)|sf 

£ L-cf^lSSn/c^tt^v F y f ;^r-*i ( 2 ) ©^« 
jBStie^©i!tt. (5) Si^Jii-f:*->*t^*>J^';>A 

]^^(Sc, Y, La Ac). =9- '^l^Wx:M<J'\ ,Zv , Hf). /"? 
t^i^'i'AiSTC^CV. Nb.Ta). i'DAi^TC^CCr. Mo. 
»0. Tc. Re). ife^SCFe, Ru.O 

s). n^'iJP FfSiTCSSCCO, Rh, Ir). - ty ^tjH^tcSRCNi , 
Pd, Pt). SDfSfSlTc^CCu.Aq. Au)3ti>6;5:-5>fflfJ:0jS 
«n/c { 1 ) ©^)liBSa&^©^ft. ( 6 ) :i->14 
nwS^Wr -fe?p>i^y3 - ^pjs^ >f :t >tt^ffirs 
tt^J-C* S ( 1) ©^USSaei^^©!!^. ( 7 ) T-b 5^ 
b > y 3 -/b^Jf ^^•^Wmmmifi a, a' -[2 . 
4.7.9--?- F5^5^;U-5-"^?>f'-fe>-4.7-f -f -JUJhfX 
[to-'N-^ Fa=^'i^-.-Jiy:t+i^x9=^U>]-C*.S (6) © 

#Jila^s«;[^^©S3ffi. ( s > (umitpkis^ u^i& 

f#6<i5#)ljaSSi|4^^. ( 9 ) J5r&*^v F y >7xc|j& 

F y x^iB-c^f i^n s c £ (c j; «) f# 

iai < 8 ) ©^SSafttft^. (10) V F y f i';^*sd< y 
x^u>. #y:7-t3fu>. :j<yx^u>, rf<y:<7-5i< 
^>-F. 3i<yx;!:f-;u. Ji<yT5 F. sHy-raF.^y 

5j< y T 5 F . ^«®^# y 5 F . -f :t >3S«sffiBI (Naf 1o 

n). ^m^(DT )u^>mis., \ir )\'U->wm.. m 

o-c^'ps3nfcl^^^^v f y i^^-c*s ( 9 > (o±m 
mmn.^. <ii) f y <?;^*s^'y * (S5S) . 

X. F. mm». liss. Rc^±*>e.^c^.©fj: 

;^ -c* 5 ( 9 ) ©^^iSSSei^^. ( i2> M^^m > 



i,2r, Hf). ^<i'iy'y^t^.7tM<y, Nb.Ta). i^OAl^ 
^(Cr, Mo, W), V>*'>]^7E*CKti, Tc, Re), 
S(Fe, Ru.Os). n-'^^l'h^lTcSCCb, Rh. Ir). ^y^r 
iVmfcS^Oti, Pd, Pt). RZfmWjt^CQi.Ati, Au-^iPh 

u^mi:^ mutxtc ( 8 ) (jy^mBrnk"^. ( 13) ?m 

WiBffiSSiJT-* -S ( 8 ) CD^ jfiaba^. (14) T -fe 9^ 
U>yj3-Jl.3^#M^>i4W®rgttm*SQr,a' -[2. 
4.7.9-7^ h^^?-^U-5-'i7>-r-fe>-4.7-7=-< — Jbl^X 10 
[Cl)->'^'^ FD=^i^-d<';*=*^i^i5'U>]-C&-5 (13) O 

[0009] 

^ > i X 5^ U > $ fcWT 42 f=- U >a i ©ISJoK: J: 
-Siif*?^^-C* S C i: 6 . it(*=&Jf5fiR-r S 3B^#M ^ 

ffiiffi®&^^*^JKs£Sn^o 20 
[0010] Ji9^U>»-^T-l2^W>»?:^tf^M^> 
&l?H?SttSiJ©?gSW. S^^J«>f^>CD?gS{Cj:(:'^30 

[0 0 1 1] <.mmi.:^^jizmmt-^'m) ^-c, 

m^ytSli-<*>t. xg^U>S-t>TH2 9^lx>a*^tfl^ 

■5. m*iWti^?«-C4>^lljffliSli|i^^*^?i^^3n. 40 
CZ^*S2 (#S>r:i->i#S?S14»J<D2B£4») it^^C 

[0012] ±ia2j«^*^6^)RaS?[m^*5-C#*<i:U 
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2 ) $/c. fte)35»DJ!)f'^Snfcli5^v h y 1, i^JXttJ 

m-c. cn». **Ds©i^c#@i©io-c4>*-s„ «± 

[0013] -rT-{cfiSff^$nfcs^y*, ^'^x^©^^^ 
s^ia»T-ig©«-cjfjRSsnfc^BjasiiS^^«. -e-©s 

^ffiSftSt^^©^*t&t^S» . mi«©A ^ 3 «!: ecus 

^/^^^*^f*©jaHtc#?s-ri.*^e>-c\ ^«jaskt4^^ 
©®#«. ^f^^'a^>©m^^<i:l5ID-c, ^©fii». 

K J: 0 :t >eig 0 , l84i-C©^MjeilS&^=-©^flJWM 

[0014] *^B^fcfflt^(=,n^ji^^-r+>«, :^ 

TcSCSc, Y, La Ac), 5^*>i^7C^CTi, 2r, Hf). 
i^-^A^TcSCV, Nb.Ta), i'CiAi^^CCr, Mo, W), 
v>;*?>g^7cS(Mi, Tc, Re), f^JSocSCFe, Ru.Os), 
^-'^'^^^t^57C^S(Co, Rh, Ir), ^ •» jl/g|7n^CNi , Pd, 

pt), Ri>'ai»i7csR(cu,A£j, Au)*s*ii?gjc'a^sn 

[0015] x5^b>SRiy;/X«r-fe9=-U>»«:^t? 

i2<iO:f=^^e^xg^b>ift?ref-f±fe-:3T-fe5^U>i^y =3 
-JU^^-r^^lSWBrgttm, ^^^-/^^©Stc 
SiJ*fctti?{bS'JiL/rf'FfflU, Sit, SfiRSnS^n 
n>f K©«^JtLT©f^ffl*fe-:3©-C, *:|%W{C#^m 
KMWrCib^. ^X\t. a, a -[2.4.7.9-f- h ^ 
;U_5_>^>>f'-fe>^.7-7='^ -;l/]tfX [£()->'-> -Y Fo^l't^- 
^Ky:j-+->x^lx>]tt. 2j:^Batci-3T!^CCi!WS'C* 
S = 

[0016] ^;ie^«i-^ffM©v h y L-r 

ti, a^^M-<:i->ix?-U>a-9>T425=-U>»5:^ty 
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[0017] iS^v \''Jvi;:i.i. ur». 53?. 
«. .i<'Jx9^U>. ^'Jr/DfU^. jH'J^^^'U^. 'i< 

<Nafion/j:f) . ^iif»^=-©T^I/+'>Kie. tT 
[0018] M^v h >J y i'Xi LT'>"; * (5^) . 

iK^-^v h 'J f i'oii^iPHi, -7 h f ^7.^\'mt 

[0019] C©cfc ^ «CS!{^Lfci^^t^©^«fflgS:ia^^ 20 

<, fiitj®, mm. Ea. Aa^oi^ci-cDg^jis^j-if'N 

W&Xtn < ^c «3 . i|»*^bK: J: 0 l8«tS:atf ^j: 3o 
[0 02 0] ^ei^iK[^^^rrtg^5^C^t5^Lfc55e**7X 

[0 02 1 ] 2mmx^<D^wm.=i-i3'^^mwimi- 
[0022] m^mit^^xDmm. ^nmit. mm 
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[002 3] 8s*it?-:)nci-©«iivm», msmmiiip 
K{b5^ ^ >mm.n'i-^m3ts-:>icmm utc *) . itR-?'^fb 

[ 0 0 2 4 ] ^/c. ffi^Mfb^ 5» SMf'Pffl 

7 f 7--c.i&,-?>i?^^j: ii^uu-Ti, i . si^ra^n 6©# 

[0 02 5] E#©«-»-C». 

r-# c i p. . ^mw^n^immcmfirj: ^'n - r^-r 
0-C©^ffl«^«n©fl&©^iaS^K^^ti: «>®fflffi* 

So 

[0 02 6 ] '7-?>'^jfe^<D^m-Cit. ^nP-C K»« 

6. ffi©«ffl^^x*>*tM(?^-ric:©*ffitilS^v> 

©r. s5*4^4iCCSjtS{C?fit-r5'etg»©l5l^€:^^ 
fc-Ti. «ffi7-^X^:>31l^**-r-5^-^^^c«fc'©fl6© 

[002 7 ] sa. ^mit^. ^mt^oi^^-vit. m 
^^^i'©^TratB^^'^ffl*ss^^^cp^3nrciS„ cn 

X^:>^a?:i-rS. If*. C©«ffi:7-5X^>ftHSffi 
[0 02 8 ] Sffl. ^©afflig^^-Jl/ (-SH) £© 

$/c»^iaSiit4^^<£i^^L.;t^^^©^». ^^PSS^ 



9 

[0029] ^mmmL^if^^^^fHLtcis^y}\' 

[0030] ^iB»3e^©r7^»W"^ KfeiSBiffligtiS 

i-tmmic^mictj:?,^ 20 
[0 03 1 ] -i?{i:9^^>*f^«t-r5¥«i*fiist*4^^ 

[003 2] mumS^iHriCl^ L r^N^CCSSfPtt**!? 30 
[0 03 3] 

[0 0 3 4] [mmmiiiSMmmmh)i'3i:ymm CO. . 

1-20 imioVkq, 2ml) i T -fe 3=^ U > ^ V :3 - ;U3^|M 
>f4l^ffit§14Si|t?& 4 a , a • -[2 .4 . 7 . 9-f - h ^ ^ 9^ JV- 
5-"i?>7=H2>-4.7-f'^ -;^]t^X[(i)->'^•Y FO^^^-sP 40 
t;:i-+*xX^U>] ^ y-;l'465 <«TS465i*5R 

■^"4) , AirProduct & Chemical sttS!) tDh^Ux>?§?g 
(0.02-1. Smol/kp, 2m1) ?:i35!^g4''C^fi®^0. 
{CfikSLfc. 1 BSJ. il^^»ff«fe*Sb. *©UV 
-V I SeRJtSi;^-^i7 h-'VijSj§M^^giea«» (TEM 

^#*^-r. l|c^^u-#.AsaBffiafc&^-c. iiLS«*^J10 nm-C 

[003 5] [IIJ6W2] ^tailO^aa-^ F©hJb 
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^rhJUx>-cSt^. 

[003 6] [|Ug^3 ] rK'J l^--Jl/TJl/=i-^l' (PV 
A)*^S^ (0.3-3 wA«, 4ml) . ie^b^BSk;Si$(o.2-20 

mroolAg, 2ml)<tS465*;S?SC0.01-2 mol/kq, 2ml) ?r 

(Dmimmf-mwcmmt^:^ p -r f^&bs*^ utc. 

[0 03 7] [||«g««4] SI«gCT3©PV/«k;SSK©f^ 
«3tct FP^+e^:7'p f-;U-fe;l'P-X (HPC) tK^ 
(2-10 w/«K. 4ml) *fflt>r4>. ^aSl«i^^tfcHPC 

[0038] [||]fe««!5 ] 5B©Py/A?:100°Ct:-j^y 5^JU 
F (DM SO) iTkOZl^jg^^CSSib 
*U*M)50mlfC^^Lfcf^. 

C©;^tC50 nl^{b#ir*^il.5 M S46»JC^?S% 
•& 1ml ^JinL//c„ 1 Htt. )S?K©fe»r7-Y>U -:' Ffi 
?rML/. ^3P>f F?i^^*^L/c, ;^(c< -lO'CSr-ig 

s?:Ttf. pvA©yji"(b?:-r-r«)fc. aj^/cPVAy^n*^ 

FPyjl'^f'PSLfco 
[0 03 9] [ m^m 6 ] tp^CCTktc^p^fj: (V/^-SJS. 
■?-©Mffl!JtCiB{b^^*?§^ (0.1-1 mmolAg, 10 ml)iS4 

657k:SjS (0.1-50 mmol/kg, 10ml)?riBgLTMaS;^/ 

mm\tmy<^':} ^ly\^v Ffe^rMC-. M©UV-V I S 
BRi|X;^'^i' FMJUItfCCsfena^f FJ^^S^r^l/yt. 2 
-:)©7K^?g«B#<?SfL/C>7K^?S{c^^. -€-©SSSm* 
AIM P*//@)8© C -f > b FfettB#ra i i t (Cjg 

<^cO. )g»rB©-rEM(^«^9fcfil^©?^*7nL.. ^ 

ncaifitii^i,ti,^^^m'S:^ri>, 02, 3. sc^ 

4{J« ^®m2^^^i!JFvyi»lS»f®©TEMlK*^-r. 

r. ^«^n-ci,»-sic54)*s> ©si(cMi^Ass*J# 

^©i£S»3 nm*i620 nmt?^>^SUrti?),, cne>3tt 

ffl©lg^{'P»-r ^ t # ©l5?f^t?Sg»S{bife^7K?§?g (0 . 2 
iiinol/kq)<i:S4657K^^ (6 mmol/kcO-C*0 . jUi^rati 
96l^S. S2<!:3«. )gSjS©:&ffiCC J: ») > Igip©^ 
?Sia^©S-?'^?iJAS^*5SCt^iS-ro ^3i4«. P/A 
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[004 0] imMmi] mmm6<D!\mm<Di^t>ij 
{c*tc;F^^£ H p c»is^fflt>r h . ^feSSie^^lSH 

[004 1 ] [SIteWS] ^W6OP\w»M©f^*3 0 
[004 2} [iefet«!9] IIISt»I3i6r'^KL'?'c::>3at? 10 

imLfc&mmL^^snf\mm, iiSB^4<t7-e^o 
<t 8 r-^K u /c:^s-cfpi3 1 /c^em^^tst p v a / > 

[004 3] [it*fe^ajQ] m^it^^m<D^icmmm9 

^3|;f/7v^^:{'PS^Lfc. 20 
[0 04 4] [HfiSt^u] 1147^ h + i^->7>. 1 
OkilS^K. 2.2My ^f./— -'I'. 1 M S465<i:0.74nM7>-t^ 
r*4S^L. 35-CCDl£«Sg©itiK:»g. 81^^. 10 
mUi^iUkm^^UaL . 48^P^*>t-fr?aS^35-C*>^80 

«:Sja*i/&aj050''C«'r'«B$20"C©«l^t:-#jaL/. lOSO-C 

[0 04 5] [mMm-i2'\ mmmG-CTiiutcfwmmo) 30 

[0 04 6] [SIMMU] 2nMa{t^^. 2r*««®|gi S 
OrtW S465<&ig^l/. 6 0'C©tMfi«r««c)8cMO/c, afl# 

*5^L3t. 40 

[0 04 7] [mmmiA-\mtmi-tm&iyftmmw& 

[0 04 8] [ SQfe«?!Ii5] 9 -CISM /c^igaS'^ 

^5^* (O.Ung) i-^i^lfiltSr^V^S > (BS\) Omp?: 
7*n-f--<>A*^ (0.156, 20 ml) {CjSSlIL/fc. jg 
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^■<>A^3a-f FtDTCMft^^Ufc, 
[0 04 9] HJaCTl il^C^ft-CPigU 

/c^egei^h;i'i>M® (100 ml) 'picmt^i''^ 

(100 mg) €r^JjnL. cJ:<il^lyfc. -eo^CO h 

>?rlli«L./c. ^e^SE^mJ^gElb^^d'XlCO mg) * 
^^-*-{cA^^. — g?fb^^;^©i'>d' (iooini)t}i{c 

[0050] immmx?! ms&m 9 rp^b/c^m^^ 

(O.Ung) i|:2.5m1(D7k^®K:i^— (C^fJL/c, 

cc:(cf'ji?>7K^§^C0.iM, o.uni ) asttiL/. ^•7> 

m^riUSL'fc. lOOOon-'f^acCf N i^fei 

©♦Bi:fPffl{ceHr5«Bite3fi^v>tS(SL*sSi&e.ti 

[005 1 ] 

[i6?§©?sti«] :*»iBK:<fc»3. mi^m^snxi.^ 

est). Ji5fi£-r4^^. -r^cto^. «9f(fiiig> ^ufciS 
•;'i'X)-^?as (io-c*i6ioo-c) . ^miR^r. mmc 

■r^.C<i:*5Ujjfe^L.^ i!!ijiL./caS©^iSaija^?:tg 

^Tscifetti*^ (®^#)sfimie^^) . setc. 1 

o©jg^7c3R-f:i->r^iiaa»«i^«:t«3Sl/^o. «'!© 

-5 i ^ ^£^lBm©^iaa&«S[^^^:mr s c i & a 

c©J:^^c^iSjSSfc«4^«. ^-;^F, ^mi^^ 

[0 05 2 ] 

mmommumm] 

[s 1 1 njfiw 1 -cimufcm^ o ■< F©isaMs^ii 

i)^^ (TtMS) ^^nTo 

[02] ^stpd 6 x-i%m L /c^ia^iK[^^ti('j< i^- - 

;UT.'l'n-;USl)g (fvaSIS) ©fPfS0©TEMm5:^T. 
[ H 3 ] PI O < 6 ■Cf'PSS t/ Jfc^m^tfesK U 

fcr;^-jl,r^l/:>-JHf|g (fV/^^) ©KS@©TEMfiK* 

[ 0 4 ] 151 D < HjiM 6 rfPi? L fc#jB'«Si^tj{5j< 'J 
[S 5 ] 151 1; < *SSM 6 -CfPiS L/c#fiSS&^^^tit# y 

[06] mMm-nx'\'^mvfc^tmtfthu^m.-^^m 
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Cii) 

me] 
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[^m^i] mff^m nm>2 ©a^tcc j: 5iiiE©«« 

[^iTB] ¥fi£l4i^l 1^8 B (2 0 0 2. 1 1. 8) 

[iii8S#} 1 1-241 107 

[^iiSB] ^fiSl 1^9;^7B ( 1 9 99. 9. 7) 
[^ffl-^] iii§?t^Raffi 11-2412 
!^BB¥ 1 0-3 1 9904 

B22F 9/00 
9/24 

[F I ] 

B22F 9/00 B 
9/24 Z 

[JStHB] ¥l7£l 4^8^83 (2002. 8. 8) 
[^^lijE 1 } 

msmnt.m^^'i mm 

1 } . ii^^c < t 1 2 as 

[ 2 ] J5lc.*W h y ;^ h 

!j<y fz^;i'5'n^-f h\ 7 vW^^^ •te;i/a-X3^ 

[iS*«4] ^F y •?d';^*5i'y* (51?) . 
ostfnfc4>©^iii4i orfPtssn/cMiv f 
w FD->'^vx«>'W Fnyjne-r'*-&iS*^2~4©i» 

c." Y, La Ac), ^^yWvM(J-\, Zr, Hf), /•t:fi;^'i7A 



>]^7C*CMn, Tc, Re)> ^]^7C^(Fe, Ru.Os), n>'^•J^ 
Fi^TC^CCo, Rh, Ir). — .?-ir;UgOT*(N1, Pd, Pt). 

rn*^ 1 3siB*g©#MS'^^^-©^. 

Cft*3« 8 ] ^jgip-C, iJ^^C < i 1 «SXW 2 ffiS 

y "y^:^affi-ctf^ciccj:f)fie>n^ii*^8ia«© 
[«*^io] vF y ■>i';^*s5j<yj:.?'U>. spy:/ 

afu:^, ii<y>i^L'>, 3i<y*-jK*-F. ;i<yx;^ 
f^u. jKyrsF. sj<y-<5F. jj<y t*.=— ;ut>'1'3- 
ju> 7f;y f-;u^7P7-i' F. 7 -bjva-xjk 
=i< y igfbi^- y f^^. y r 5 f . ^# 

i5jsi<y-r5 F. -^^'^immm, ?c^siSf^5-^-©T;u+-> 

J;Ojl«n/c4>©?:J^f4i L/'Cf'PMSn/ciSf^v F y 
11] V F y {'XijiUV i3 (55S) . 

?)il«n/c^>©=&Mip^i b-cf^^sti/c^i«v f y 

X -C * S if Jj?^ 9 f BtE©#M@^«i^, 

12] V F y i?>^3&s»M. ■Jr'^l'. ^r';Hg. 

/N-r Foy.»ux«''W Fay.>ng-c&si»*a9~i i 
©i»-rn*i 1 3iie«©^iBe8ta^. 

(Sc. Y, La AC). ^i?>;^3C^(Ti. zr, Hf). >'<:^i>r> 
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^t^TiMm, Tc, Re). ^mtM(.fe, Ru.Os), 
\-W.7iM(.<jo,n\, ir). -i'i^-'i';^jc*(Ni, Pd, Pt). 

«8 - 1 2 oi>rn*» 1 miim<o^&m&^. 
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